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 Abstract  
Being as a relatively new approach of signalling, moving-block scheme significantly increases line 
capacity, especially on congested railways. This paper describes a simulation system for multi-train 
operation under moving-block signalling scheme. The simulator can be used to calculate minimum 
headways and safety characteristics under pre-set timetables or headways and different geographic and 
traction conditions. Advanced software techniques are adopted to support the flexibility within the si 
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ABSTRACT 
    In the design studio learning environment, traditional 
student and staff expectations are of close contact teaching 
and learning. In recent years at QUT students have 
experienced reduced personal staff attention, and have 
increasingly felt “anonymous” and correspondingly 
disengaged, to the detriment of quality learning (Carbone 
1998: 8; Biggs 2003). Concurrently, there has been a 
necessary increase in teaching by sessional staff at QUT with 
varied levels of experience and assurance. 
    This paper outlines the first iteration of an action research 
project exploring whether changing the current QUT design 
studio student and staff relationships may lead to more 
engaged, dynamic learning environments. “Engagement” is 
understood as a primarily emotional, rather than operational 
student concern (Solomonides and Martin 2008; Austerlitz 
and Aravot 2007). The project inverted the standard QUT 
design studio teaching structure, and evaluated the new 
structure and activation of student engagement across four 
identified markers: attendance, participation, learning and 
performance (ACER 2009; NSSE 2005; Chapman 2003). 
Student and staff surveys and focus groups, corporate data, 
and informal feedback informed these evaluations. Overall, 
the results support the premise that when students and staff 
feel part of a reasonably-sized studio class with a dedicated 
lecturer and self-selected project, the majority are inclined to 
value these relationships, to feel actively engaged, and to 
experience some improvement in their learning and teaching 
performances. 
INTRODUCTION 
    In the design studio learning environment, traditional 
student and staff expectations are of “close contact” teaching 
and learning strategies. Since the 1990s universities have 
undergone changes resulting in larger classes being taught by 
fewer staff (Biggs 2003: 2). Teachers may define a class as 
“large” when close-contact teaching strategies are prevented 
by staff-student ratios; and students when they begin to feel 
anonymous (Davis and McLeod 1996 cited in Biggs 2003: 
104). At QUT the staff-student ratio in design studios is 1:17 
with 3 contact hours a week. Students experience little 
individual staff attention, and can feel “anonymous”, 
sometimes become correspondingly disengaged to the 
detriment of their quality of learning, a phenomenon widely 
recognised in contemporary tertiary institutions (Carbone 
1998: 8; Biggs 2003). Concurrently, there has been a 
necessary increase in teaching by sessional staff with varied 
levels of experience. The QUT Faculty of Built Environment 
and Engineering (BEE) identified decreasing student 
engagement as a primary focus, and aimed to prioritise the 
development of strategies to “engag[e] them more fully in 
their academic studies” (BEETL 2009). 
    This paper describes the main methods and results of the 
first iteration of an action research project in response to this 
priority (Elliot 1991; PRODAIT 2006), to effect design 
studio activation through inverting the standard QUT studio 
teaching structure to a structure which would be more 
familiar in other design schools. It sought to engender in 
students and staff a sense of studio project ownership and 
investment, creating a sense of “independence and choice” to 
foster engaged, “deep” learning (Ramsden, 2003: 97). 
“Engagement” is understood as an emotional rather than 
operational concern for students (Solomonides and Martin 
2008; Austerlitz and Aravot 2007), and this project aimed to 
“personalize” their classes (Biggs 2003: 108). The results 
indicate that changing the relationships engendered by our 
current design studio structure could lead to more actively 
engaged learning environments at QUT. 
I. THEORETICAL CONTEXT: EMOTIONS AND STUDENT 
ENGAGEMENT 
    There are many definitions of student “engagement.” 
Putting it simply, Solomonides and Reid propose: “the 
involvement students have with their study and the things that 
support that study” (2009: 388). The ACER reflects the 
operational impetus of this project that engaged learning “is 
influenced by how an individual participates in educationally 
purposeful activities. While students are seen to be 
responsible for constructing their knowledge, learning is also 
seen to depend on institutions and staff generating conditions 
that stimulate and encourage involvement” (2009: 3). 
    Teachers primarily regard engagement as “cognitive and 
conative,” while for students it is emotional: “students 
described an essential need to feel that they were engaged 
with the context of their learning and that it was meaningful 
in some way” (Solomonides and Martin 2008: 18). Skinner 
and Belmont concur: “Children who are engaged show 
sustained behavioural involvement in learning activities 
accompanied by a positive emotional tone” (1993: 572). 
Emotions “establish, maintain, change or terminate the 
relation between the person and the environment” (Oatley 
and Jenkins 1996 quoted in Austerlitz and Aravot 2007: 235). 
Thus the relationships experienced in the studio learning 
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environment are potential activators of engagement. 
Austerlitz and Aravot describe students as constructing a 
progressive narrative of a studio semester, coloured by 
emotional experiences, and by who they consider responsible 
for their learning: “The quality of the learning environment 
and the very ability of students to learn from an instructor are 
strongly associated with the emotions towards the instructor” 
(Austerlitz and Aravot 2007: 242-43). The implications of 
close-contact teaching being severely restricted may be 
significant. 
II. METHOD: INVERTING THE QUT DESIGN STUDIO 
STRUCTURE 
    In 2009 I began an action research project (Elliot 1991; 
PRODAIT 2006), Changing Relationships: Engaging 
Students in the Design Studio in a second year unit, 
Landscape Design 4. 1 hour weekly is timetabled as a lecture, 
and 3 hours as studio time. In 2005, 32 students were taught 
by 2 tutors (ratio 1:16; 11.25 minutes of close-contact per 
student with no staff breaks), and in 2008 52 students were 
taught by 3 tutors (1:17.3; 10.4 minutes per student). Despite 
this minor ratio change, students felt increasingly anonymous 
as the possibility of close-contact seemed to decrease (QUT 
Learning Experience Survey (LEX) 2007-8). Given few 
changes to ratios or contact hours were possible, this project 
aimed to encourage engagement by changing the studio 
relationships. 











Fig. 2. Inverted QUT design studio structure. 
 
    I employed three sessional staff who have previously 
taught Landscape Design 4, and could compare the results of 
changes with past iterations of the unit. Adding myself as an 
extra tutor in order to observe the project first-hand brought 
the ratio to 1:15, perhaps marginally influencing student 
perceptions. Receiving only 5 extra paid hours over the 
standard 13 hours per semester preparation time, staff were 
asked to: devise an individual studio project as a variant on a 
centralised theme, select project exemplars and theoretical 
readings, and develop some individual lesson plans. They 
were also paid to prepare and deliver some lectures. 
A. Data collection and reporting 
    Responses were collected regarding three features of the 
inverted studio structure: students choosing a studio project, 
having their own dedicated class group and lecturer, and 
lectures being given by all staff. Activation of student 
engagement was evaluated across four markers: attendance, 
participation, learning and performance, developed through 
analysis of the Australasian Student Engagement Report 
(ACER 2009), the National Survey of Student Engagement 
(NSSE 2005), and Chapman (2003). Data was gathered 
through: student and staff focus groups and surveys; the 
LEX; 2008-9 marks; and 2009 records of student attendance. 
2008 attendance was not recorded, so changes were evaluated 
from staff memories. Staff surveys were discarded as 
incomplete. In reporting results, quotations are selected 
representing majority views, and where a minority expressed 
a countervailing view, a representative statement is included. 
Staff and student focus groups aimed “not to reach 
consensus ... but to bring forth different viewpoints on an 
issue” (Kvale and Brinkmann 2009: 150). Six student 
volunteers answered questions regarding their feelings about 
the inverted studio structure. The sessional staff answered 
similar questions, reflecting on their perceptions of student 
engagement, and their engagement as teachers. 
The student survey asked 29 questions regarding: overall 
studies, attendance, participation, learning, performance, 
comments, and background information (ACER 2009; NSSE 
2005; Ruhe, 2007; Handelsman, Briggs, Sullivan & Towler 
2005; Miller 2009). Survey questions used a 5 point scale, 
from 1 (complete disengagement) to 5(full engagement). 53 
Landscape Design 4 students were surveyed prior to their 
first class, reflecting on their previous design studio learning 
experiences, and again at the end of semester, reflecting on 
the new Landscape Design 4 studio. The survey aimed to 
ascertain shifts in student perceptions of their own feelings 
and behaviours, while the LEX and focus group asked them 
to comment externally on teachers, units and learning 
environments. 
III. RESULTS: INVERTED DESIGN STUDIO FEATURES 
A. Choosing a studio project 
The student focus group was overwhelmingly positive, as 
“... that way toward the end of semester you’re not feeling 
any sort of resentment about the project,” and “you invest a 
lot more time in it, and a lot more passion”. Two staff felt 
choices were based on peer groupings rather than inherent 
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interest in a project, thus having little effect on engagement. 
One staff member thought the act of choice did have an effect 
on engagement regardless of the basis of that choice. 
B. Having a dedicated class group and lecturer 
Both students and staff responded positively, appreciating 
the clarity and consistency of a single point of contact and 
authority. LEX data indicates a corresponding rise in mean 
teacher ratings from 4.125 (out of 5) in 2008, to 4.45 in 2009. 
Student focus group and LEX feedback took an emotional 
tone: “... if you have a problem you can talk to the person 
who’s going to fix it for you rather than feeling kind of lost 
and alone;” “Everyone’s got more ownership and more 
investment and you feel more involved” “... it’s good to be 
able to build a friendship with the lecturer.” The only 
negative was a “lack of connectedness” with the other class 
groups. Students indicated positive interactions with staff 
they perceived to be engaged: “This is the only class I feel 
totally comfortable talking to the tutors in. I like attending 
this class very much.” 
Staff felt perceptions of them as “lecturers” rather than 
“tutors” did not shift, but they felt more respected as tutors. 
Opinions differed regarding the benefits of increased 
autonomy and responsibility: “I’ve certainly gained a new 
level of confidence ...  The thing that I’ve really gotten 
myself was the ability to lead a studio and to provide 
whatever is wanted or needed in that environment.” 
However, two staff experienced loss of confidence, needing 
more time and guidance than was available. 
C. Lectures given by all staff 
Focus group students enjoyed this, with the caveat that 
they liked “the security and continuity of the actual 
regimented set out of what was happening each lecture ...” 
One student was dissatisfied, stating the lectures “were 
inconsistent in delivery.” I observed benefits to sessional staff 
across all levels of experience, the least experienced stating: 
“the confidence that was gained in giving those lectures was 
really beneficial for me.”  Staff felt it important that students 
see them giving their own lectures rather than only delivering 
content devised by a “real” lecturer. The respect of students 
seemed as important to the staff as the respect of staff is to 
students. 
IV. RESULTS: MARKERS OF STUDENT ENGAGEMENT 
A. Attendance 
Table. 1. Mean student answers and differences between surveys 1 




istic of Me 
2. 
Uncharacter-










istic of Me 
I attend all my timetabled classes for this type of class. 
   Survey One: 4.17 




Survey data revealed little change in student perceptions of 
attendance (Table1), whereas the focus group reported higher 
than usual attendance amongst their peers, who felt: “it’s 
good to get up in the morning and actually look forward to 
coming in, rather than be going, oh I’m going to be sitting 
there and it’s not going to relate to anything that I’m doing.” 
Recorded attendance was high, and staff considered it 
significantly higher than in 2007-8. 
 
B. Participation 
Table. 2. Mean student answers and differences between surveys 1 




istic of Me 
2. 
Uncharacter-










istic of Me 
When in this type of class, I actively participate in all individual activities. 
  Survey One: 3.88 
Survey Two: 3.96 
Difference: 0.08 
  
When in this type of class, I actively participate in all group activities. 
   Survey One: 4.13 
Survey Two: 4.19 
Difference:0.06 
 
When in this type of class, I actively participate in all class discussions. 
  Survey One: 3.61 
Survey Two: 3.82 
Difference: 0.21 
  
I feel like a respected member of my class. 
  Survey One: 3.61 
Survey Two: 3.88 
Difference: 0.27 
  
I always bring any along any work required for the class. 
  Survey One: 3.58 




Small increases in participation levels and feeling 
respected are evidenced (Table 2), suggesting some improved 
active engagement. The student focus group felt there was a 
higher degree of participation than in past studios. Two staff 
perceived increased student participation, but not necessarily 
attributable to the studio structure: “the core group really 
worked as a group, but I think that was because they were 
friends beforehand ... I don’t necessarily think that that had 













Table. 3. Mean student answers and differences between surveys 1 




istic of Me 
2. 
Uncharacter-










istic of Me 
I am a good learner. 
  Survey One: 3.77 
Survey Two: 3.89 
Difference: 0.12 
  
I want to be a good learner. 
   Survey One: 4.36 
Survey Two: 4.48 
Difference: 0.12 
 
In class, I endeavour to understand new material presented. 
   Survey One: 4.24 
Survey Two: 4.31 
Difference: 0.07 
 
I undertake additional research to help me learn. 
  Survey One: 3.46 
Survey Two: 3.68 
Difference: 0.22 
  
If I have difficulty understanding new material, I actively draw on the resources 
available to help me learn. 
  Survey One: 3.37 




The survey indicated a high level of student desire to be 
good learners (Table 3), and of active engagement with new 
material in class. The largest difference occurred in 
perceptions of themselves as active learners undertaking 
additional research and drawing on available resources. The 
student focus group barely touched on learning, better 
understanding the idea of “performance.” Staff considered 
the majority of students exhibited active learning across a 
spectrum from “instrumental to engaged.” 
D. Performance 
Table. 4. Mean student answers and differences between surveys 1 




2. Disagree 3. Neutral 4. Agree 5. Strongly 
Agree 
I feel my performance in assessment tasks reflects how much I attend this type of 
class. 
  Survey One: 3.35 
Survey Two: 3.76 
Difference: 0.42 
  
I feel my performance in assessment tasks reflects how much I participate in this type 
of class. 
  Survey One: 3.32 
Survey Two: 3.71 
Difference: 0.39 
  
I feel my performance in assessment tasks reflects how much I learn in this type of 
class. 
  Survey One: 3.58 




The largest differences occurred in this section (Table 4), 
with students linking attendance and participation with 
performance. The student focus group perceived a large 
increase in performance, as the majority of the class were “... 
so much more positive about the subject than other subjects; 
everyone’s mark seems to be a lot better ... they don’t 
understand why but it’s obviously something done right to 
make people have a positive attitude and be getting better 
marks.” Marks improved, with combined distinctions and 
high distinctions rising from 22.1% in 2008 to 34.4% in 
2009, and the failure rate dropping from 17.31% to 8.6%. 
V. SOME CONCLUSIONS 
The ability to choose a project, having a dedicated class 
and lecturer, and lectures being given by all staff clearly 
personalised the studio for many QUT design students, as 
evidenced in feedback language suggestive of emotional 
activation. Staff concurred, feeling more respected by 
students, and more engaged and confident as a result of 
sharing the lecturing role. However, too much responsibility 
was devolved too quickly onto some staff and provision of 
adequate guidance and paid time to support increased 
responsibility needs addressing. 
Tables 1 and 2 indicate little increased attendance and 
participation; but focus groups and staff impressions 
identified a significant increase. Survey and anecdotal 
responses only concurred closely regarding students feeling 
increasingly “respected” in their class, a strong indicator of 
emotional engagement. The discrepancy between survey and 
focus group data indicates the instruments need review prior 
to further project iterations. 
Survey results (Table 4) show students identified links 
between attendance, participation and performance, 
suggesting they perceived active engagement as contributing 
to studio outcomes. However, fewer identified links between 
learning and performance, and I speculate from this and 
Table 3 that students may not understand the distinction 
between “learning” and “performance,” which will need 
explanation in future project iterations. The emotional 
language used by students describing increased performance 
as a response to teaching/structural input again indicated 
emotional activation, bearing out the ACER proposition that 
they often regard learning as dependent on institutions and 
staff (2009: 3), and Austerlitz and Aravot’s view that learning 
is highly dependent on their emotions towards their teachers 
(2007: 242-43). 
The project results do not suggest firm conclusions, but 
support its underlying assumptions enough to suggest the 
value of further iterations to QUT design studio education, 
including ascertaining whether the activation of engagement 
achieved was substantive or a reaction to novelty. Overall, 
the results support the premise that when students and staff 
feel part of a reasonably-sized studio class with a dedicated 
lecturer and self-selected project, the majority are inclined to 
value these relationships, to feel actively engaged, and to 
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